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INOACHUTEJIBHAS 3AIINCKA

e Pabouas nporpamma o npeamety «Xumus» Ha 2024/25 yueOHblit roj it 00ydarommxcss-
9xnacca MOY "COII" c.fran pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH CIICTYFOIIIX
JIOKYMEHTOB:

e depepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanmnu B Poccuiickoit
denepanuny;

e [Ipukaza MunucrepctBa npocseuienus Poccuiickoit @enepanuu Ne 568 ot 18.07.2022 «O
BHECCHUHU U3MEHEHUH B (peqiepatbHbIi rocyJapCTBEHHBIN 00pa30BaTeNbHbIA CTaHIAPT OCHOBHOTO
obmiero oopaszoBanus» (3apeructpupoBan 17.08.2022 Ne 69675);

e [Ipuka3za Munuctepctpa npocsemieHus Poccuiickoit @eneparmu ot 31.05.2021 Ne 287 «O6
yTBepkKAeHUU (heepabHOTO rocyAapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O OOIIETo
obpazoBanus» (3apeructpuponan 05.07.2021 Ne 64101);

e [Ipukaza MunucrtepctBa npocemienus Poccuiickoit ®eneparuu ot 18.05.2023 Ne 370 «O06
yTBEpAKACHUU (heaepabHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHuUs»
(3apeructpuposan 12.07.2023);

e [Ipuxa3za MunucrepcrBa npocseuieHust Poccuiickoii @enepanuu ot 18.07.2024 Ne 499
"O0 yTBepxkaeHnn (heneparbHOro MepeyuHs AIESKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOTIYIIIEHHBIX K UCIIOJIb30BAHUIO NP pean3alii HMEIOIUX FOCYAapCTBEHHYIO aKKPEIUTALIUIO
00pa3zoBaTeNbHBIX MPOTPaMM HavaJIbHOTO OOIIEr0, OCHOBHOTO OOIIET0, CPETHEro 00IIero
obpazoBanus'(3apeructpuponat 16.08.2024 Ne 79172);

e [Ipukaza MunucrepctBa npocsemieHust PO ot 21 cenrsOps 2022 r. Ne 858 “O0
yTBepKAeHUH(eIepaIbHOTO NepedHs Y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIb30BAHUIO IIPU
peann3alMUIMEIOIIUXTOCYAAPCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX IPOrpaMM HauaIbHOTO
00111er0, OCHOBHOT0OO0IIIET0, CPETHETO O0IIET0 00pa30BaHMs OPraHU3AUSIMH, OCYIICCTBIISIIOITUMU
00pa30BaTeNbHYIO JESITEIBHOCT U YCTAHOBJICHHUS MPEAEIHHOIO CPOKa NCIIOIB30BAHUS
WCKIIIOUCHHBIX YYEOHUKOB”;

e [lpukaza Munnpocsemenus Poccun Ne 119 ot 21.02.2024 «O BHeceHUH U3MEHEHUN B
npusiokeHus Ne 1 u Ne 2 k npukazy Munnpocsemenust Poccun ot 21.09.2022 r. N 858 «O6
yTBEpkKACHUH (DeIepabHOTO MePeUHs YIeOHUKOB, TOMYIIEHHBIX K UCIIOIb30BAHHUIO TPU
peain3alyy UMEIOUINX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMm
HAYaJIbHOTO 00IIIEro, OCHOBHOTO OOIIIEro, CPeTHEro 001Iero 00pa3oBaHusl OpraHu3aIusIMH,
OCYIIECTBIISAIOIMMU 00pa30BaTEIbHYIO I€ATEIbHOCTh U YCTAHOBIICHUS IIPEJEIIBHOIO CPOKa
MCIOJIb30BaHUs UCKIIOYEHHBIX yueOHKOBY»(3apeructpuposan 22.03.2024 Ne 77603);

o C(II2.4.3648-20 «CaHuTapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3aIUsIM
BOCIIUTaHMA U 00YYEHHUs, OTAbIXA M 03/I0POBIICHUS AETEH U MOJIOJICKN», YTBEPIKICHHbIE
MOCTAHOBJICHUEM TJIaBHOT'O TOCYJaPCTBEHHOTO caHuTapHoro Bpada Poccuu ot 28.09.2020 Ne 28;

e (CanlluH 1.2.3685-21 «I'urneHnueckre HOPMATUBBI U TPEOOBAHUS K 0OECIICUCHUTO
0e30macHOCTH U (UIK)0e3BpEeTHOCTHU AJis YesloBeKa (DaKTOPOB CpeJibl OOMTaHUSA», YTBEPKICHHBIE
IIOCTAHOBJIEHUEM T'JIABHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e VY4eOHOro MmIaHa OCHOBHOTO o01ero oopazosanus MOY "COIII" c.Sran na 2024/25
y4eOHBIHN TO/;

e (OOpa3oBaTeNbHON MPOrPaMMBbI OCHOBHOTO 001ero oopaszosanus (5-9 kimacce) MOY
«COI» c.fIramn;

e [lonoxenus o padoueit mporpamme MOY "COII" c.fraHn.

[Tporpamma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOMIEro 0Opa3oBaHWs COCTAaBJICHAa HA OCHOBE
TpeOOBaHMIl K pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO 00IIIETO
obpazoBanus, mnpencraBieHHpx B ®I'OC OOO, a Taxke Ha ocHOBe (demepanbHOM paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIMH MPENOJaBaHusl y4eOHOro mpeameTa « XuMus» B
oOpasoBarenbHbIX opranu3anusax Poccutickoit denepanum.

[IporpaMMa mo xumuM JAa€T MpeAcTaBICHHE O MLeNsAX, oO0leld cTpaTerud oOydeHHs,
BOCIMTAHUA M Pa3BUTUSA OOy4alOUIMXCAd CpPEACTBAMH Y4eOHOro MpeIMeTa, YCTaHaBIMBAET
00s3aTenbHOE MPEAMETHOE COJIEp’KaHue, NMpeayCMaTpUBaeT paclpelielieHne ero Mo Kiaccam u



CTPYKTYpHUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpamMMbl IO XUMUHU, ONPeNEsieT KOJIUUYECTBEHHbIE U
KAUECTBEHHbBIE XapAaKTEPUCTUKU COJECPKAHUS, PEKOMEHIYEMYIO IOCIEA0BAaTEIbHOCTh HU3YUYEHUS
XUMHU C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JOIMKM y4eOHOro Ipoluecca,
BO3PACTHBIX OCOOCHHOCTEH 00y4aromuxcs, OnpeaeisieT BO3MOKHOCTH MpeaAMeTa sl pealn3aluu
TpeOoBaHUIl K pe3yjabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM MNpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00I11eT0 00pa30BaHus, a TaKkKe TPeOOBaHUH K pe3ysibTaTaM 00yueHUs! XMMHU Ha YPOBHE
Heinedl M3ydeHus NpeaMeTa M OCHOBHBIX BMJIOB Yy4e€OHO-IIO3HABATENIbHOW JEATEIbHOCTH
00yJaromierocs Mo OCBOCHUIO Y4€OHOTO COACPKAHMSL.

3HaHWE XUMHHU CIIYXKUT OCHOBOH ISl OPMHUPOBAHUS MHPOBO33PEHUS 00YyYaroIIerocs, ero
NpPEICTAaBICHUN O MaTepHAIbHOM €IMHCTBE MHUPA, BXXHYIO POJb UTPalOT GopMHpyeMble XUMHEN
NPECTaBICHNUS O B3aUMOIPEBPALLCHUSX SHEPIMH M 00 3BOJIIOLUHU BELIECTB B MPHUPOJE, O MyTIX
pemieHus  TII00aJIbHBIX MPOOJEM  YCTOWYMBOTO  pas3BUTHS  4YeJOBEYECTBA —  CBIPHEBOM,
HHEPTEeTUUECKOM, THILEBON U SKOJIOTUIECKON 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3aliid BO3MOXHOCTEH Al caMopa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ 001Ieil U (yHKIMOHAIBHON TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarouiuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOM  yuyeOHOW  JEeATENIbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX yYMEHHUH, HEOOXOAMMBIX Kak B TIIOBCEIHEBHOW JKM3HM, TaK U B
npodeccuoHaIbHOMN 1A TeNbHOCTH;

3HaKOMHT CO CIEIU(PHUKON HAyYHOTO MBIIIJICHHUS, 3aKJIaABIBACT OCHOBBI IIEJIOCTHOTO B3IJIAA
Ha €IMHCTBO HPUPOABI M YEJIOBEKAa, SBIIAETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAayYHOU TPaMOTHOCTH 00yUaroINXCs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO-HAYUYHBIM 3HAHUSM,
K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOU BKJIa/l B DKOJIOTHUYECKOE 00pa30BaHNe 00yUaIOIIHXCS.

JlanHble HampaBlieHUss B OOy4YeHHMM XMMHHU OOECTeUUBaIOTCA CIEeUU(UKON CoAepKaHUs
y4eOHOro MmpeaMeTa, KOTOPBIN SIBJISETCS Melarornyecky aJanTHPOBAaHHBIM OTpakKeHHeM 0a30BOM
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIrO o0miero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHHE
00y4YaroIMMHUCS CUCTEMBl NEPBOHAYAIBHBIX MOHSATHI XMMHHM, OCHOB HEOPraHHMYECKOH XUMHUU U
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHH OPraHU4eCKON XUMHH.

CrpykTypa cojepaHusi MPOrpaMMbl [0 XUMHUH C(HOPMHpPOBaHA HAa OCHOBE CHUCTEMHOTO
nonxoga k e€ mizydeHuro. CojepkaHUE CKIIAIbIBAETCS U3 CUCTEMbl MOHATUH O XUMHYECKOM
AJIEMEHTE U BEUIECTBE U CUCTEMBbI MOHATUN 0 XUMUYeCcKoi peakunu. O6e 3T CUCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO0 MPUHIUITY IOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETHYECKHX
IIPEJICTAaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa [I. . MenzaeneeBa kKak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHUS O CTPOCHUH aTOMa U XUMHUUYECKOM CBA3H;

— MPECTaBIECHUH 00 NEKTPOIUTHUECKOM TUCCOIMALINN BEIIECTB B paCTBOPax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKH IOJYUYEHHBIX U
OCMBICIICHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEA0BATENBLHO OT OJHOIO YPOBHS K JPYrOMY, BBIIOJIHSAS
(GyHKUINU OOBACHEHHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTHUYECKOTO
IIPUMEHEHUS U MOJIyUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mpPOrpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHPOBAHUIO TIPEJICTABICHUS O
XMMHYECKOM COCTAaBIISIIOIIECH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOIbI,
LIEHHOCTHOT'O OTHOIIEHHS K Hay4YHOMY 3HaHHMIO U METOJaM MO3HaHMA B Hayke. M3ydyeHne xumumn
HPOMCXOIUT C MPHUBJICYEHUEM 3HAHUI U3 paHee W3YYEHHBIX y4eOHBIX mpeaMeToB: « OKpyKaromui
Mup», «buonorus. 57 knacce» u «®dusnka. 7 Kaacey.



[Tpy M3ydeHNH XUMUHU MPOUCXOIUT (OPMUPOBAHHME 3HAHWK OCHOB XUMHUYECKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTHYECKON ACATEIHHOCTH YEIOBEKa M KaK OJTHOTO M3
KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3agauya y4eOHOro mpeaMeTa COCTOMT B (HOPMHUPOBAHHUU
CUCTeMBl XHMHUYECKUX 3HAHMA — BaXXHEHIIUX (PAKTOB, MOHITHUN, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYIHBIX OO0OOIIEHHI MHUPOBO33PEHYECKOTO XapakTepa, s3blKka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS NP M3yYSHUH BEIIECTB U XUMHUYCCKUX pPEakiui, B
bopMUPOBAaHUM U PAa3BUTHHM [IO3HABATEIbHBIX YMEHUH M HX TMPUMEHEHUU B Yy4eOHO-
MO3HABATEJIILHOM M y4eOHO-HCCIIeI0BATENbCKON AEATEIbHOCTH, OCBOCHMM IPaBHI OE30MaCHOTO
00pamieHus ¢ BEIEeCTBAMHU B TIOBCETHEBHOW KH3HH.

[Ipy wu3y4eHHMM XUMHH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUYCHHUE
MpUOOpENH TaKue TENH, KaK:

— (opmupoBaHNEe MHTEIUIEKTYadbHO PAa3BUTOM JHYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHHATHUIO PEHICHUH, CIOCOOHOW alanTHPOBATHCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

— HalpaBJICHHOCTh OOYYEHHs Ha CHUCTEeMATUYECKOEe NPHUOOIIEHHE OOYyJaromMxcs K
CaMOCTOSITENIbHOM MO3HABATETILHON JEATENIbHOCTH, HAYYHBIM METO/aM IMO3HAHUs, (OPMUPYIOLITUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrnieyeHrue YCIIOBUHM, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYyYaloIIMMHUCA OIbITa
pa3HOOOpa3HON NeATeNbHOCTH, TMO3HAHUS W CAaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETESHIINIA), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB JACSITEIbHOCTH;

— (opmupoBanue oOmIel (GYHKIMOHATLHONH M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHCclie YMEHUN OOBSCHATH U OLICHUBATh SBJICHUS OKPYXKAIOLIET0 MUpPA, UCIIOJIb3YS 3HAHUS U OIBIT,
MOJTyYEHHBIE MTPH U3YYEHUH XUMUH, TPUMEHSATh UX MPH PEIICHUU TPOOJIeM B MOBCEAHEBHOMN KU3HU
U TPYJOBOH IESTENTLHOCTH;

— (opMupoBaHue y 0OydaIOUIMXCS TYMaHHCTUYECKUX OTHOLICHWH, MOHUMAHHs IIEHHOCTU
XUMHYECKHX 3HAHWHA I BBIPAOOTKH HKOJIOTHYECKH IIeTIeCOO0Pa3HOTO IOBEACHUS B OBITY H
TPYAOBON NEATEIBHOCTH B LENSX COXPAHEHHS CBOETO 3J0POBbSl U OKpYKAIOIIEH MPUPOTHOM
Cpelbl;

— pa3BUTHE MOTHBAILIMHU K O0YYECHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO 1 CAMOBOCIIHTAHHUIO HA
OCHOBE YCBOCHHS O0IIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY TpodHis U
HANPaBJIEHHOCTHU JAalbHEHIIEr0 00yYeHHUS.

OOmee 4MCIO 4YacoB, OTBEAEHHBIX Ui M3Y4YCHHUS XUMHUHM Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanwus, coctarisier 136 gacoB: B 8 kitacce — 68 wacoB (2 waca B Hezelnmo), B 9 kimacce — 68
4yacoB (2 yaca B HE/ICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauya/ibHbIE XUMHYECKHE TIOHATHUS

[Ipenmet xumuu. Ponp XMMHM B )KU3HU YEJIO0BEKA. XMMHS B CUCTEME HayK. Tesa u BelecTna.
du3nyuecKkre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsTHUE BemecTB. [IoHsATHE 0 MeTO/MaxX MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3fenieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKUE AeMeHTbl. CUMBOJIbI XUMUUYECKHUX 3iieMeHTOB. [IpocTbie
Y CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuyeckasi popmysa. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTtB. OTHOcHUTenbHas aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJsipHas Macca.
MaccoBas 1011 XMMHUYECKOTO 3JIEMEHTA B COCAMHEHHH.

KommnuectBo BemectBa. Mosib. MonsipHast macca. B3anMocCBs3b KOJMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €MHHUII BeniecTBa. Pacu€Tsl mo popmynam XUMHUUYECKUX COSTUHEHHI.

@u3nuecKue M XUMHUYECKHE SBJICHHUA. XUMHUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHUsS MacChl BelIeCTB. XHMHUYECKHe ypaBHeHUs. Knaccudukamus XUMHUYECKUX peaKiui
(coenrHEHUS, PA3IOKCHHS, 3aMEIIICHUS, OOMCHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XMMHUYECKOW TMOCYy[I0H, TpaBwiaMu paboThl B Jaboparopuu W TpuéMaMu
oOpaiieHusi ¢ J1abopaTOpHBIM O0OpPYIOBAaHUEM, H3YyUE€HHWE M OMUCaHUE (U3HUECKUX CBOMHCTB
00pa3Ii0B HEOPTraHMYECKHUX BEIIECTB, HaOMIOAeHNE PU3NUIeCKUX (IUIABJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIIKe, KUIIEHHE M KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (FOpEHHE CBEYH,
MPOKaTUBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KHCIOTOMN) SIBJICHMIA, HAOII0IeHuEe U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX pEeaKIUil (pas3jioeHue caxapa, B3aHMOJICHCTBHE
CEepHON KHCJIOTHI C XJOpUAOM Oapusi, paznoxkenue ruapokcuaa menu (Il) mpu HarpeBanuw,
B3aUMOJICHCTBHE kene3a ¢ pacTBopoM conu menu (I1), u3ydenue cnocoOOB pas3aesieHust CMeceit: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHME, TUCTWILISAIUSA, XpoMmaTtorpadus, MpoBeneHue
OYHMCTKM TIOBApEHHOW COJIM, HAONIOJEHUE M OINHUCAHME pe3yJIbTAaTOB TPOBEICHUS OIbITa,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHUS MACChI, CO3/IaHUE MOJIEIEH MOJIEKYI (IapOCTEPKHEBBIX).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciaopoa — 37eMEHT M NIPOCTOE BEIIECTBO.
Haxoxnaenune kuciopoaa B mpupoje, GU3NYeCKue U XMMHUYECKHUE CBOMCTBA (pEaKlUd TOPEHHS).
Oxkcunpl. Ilpumenenune xkuciopoga. CrnocoObl MOIy4YeHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIuieHHOCTH. KpyroBopot kuciopoma B mpuponae. O30H — auIOTpOIHAs Moaudukanus
KHCIIOPOJa.

TennoBoil 3p¢eKkT XUMHYECKONH peakiuH, TEPMOXUMUYECKHE YPaBHEHUS, 0JK30- U
SHIOTEPMUYECKHE peakuuu. TOMIMBO: yroidb M METaH. 3arpsS3HEHHE BO3/AyXa, YCHICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bogopona — anemeHT u nipoctoe BemiecTBo. Haxoxxaenue Booposaa B npupoze, pusndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOObI monydeHust. KucnoTs! u conu.

Mounsipablii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YpaBHEHUSIM.

dusnyeckre CcBoWcTBa BoAbl. Bojga kak pactBoputenb. PactBopbel. HackienHsie u
HEHACBIIIEHHbIE PaCTBOPbI. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBasi 107151 BELIECTBA B PACTBOPE.
Xumnueckue cBoMcTBa BOJbl. OcHoBaHuUsA. Ponb pacTBOpOB B MpUPOJIE W B JKU3HU YEJIOBEKA.
KpyroBopot Bojibsl B ipupojie. 3arpsa3HeHue npupoaHbix BoA. OXpaHa U OYKCTKA MPUPOIHBIX BO/I.

Knaccudukanus nHeopranmveckux coenuHeHnit. Oxcuabl. Kinaccudukamuss OKCHIIOB:
coneoOpa3yrolue (OCHOBHBIE, KUCIOTHBIE, aMpOTepHbIe) U HeconeoOpasytomue. HoMmeHnknatypa
okcu0B. du3nyeckre U XUMUYECKUE CBOMCTBA OKCHAOB. [lonyueHne okcuaos.



OcHoBanust. Krnaccudukanus oOCHOBaHUM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
HomeHnkiatrypa ocHoBaHuil. @Pusnyeckue M XUMHUYECKHE CBOMCTBa OCHOBaHWM. [lomydenwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. Dusznyeckue W XUMHUYECKHE
cBoiicTBa KuCao0T. P aktuBHocTH MeTauioB H. H. bekerosa. [loryuenne kucior.

Comu. Homenkmarypa coneil. @usznueckue W XUMHUECKUE CBoMcTBa coseil. [lomyuenue
COJIEH.

['eneTnueckas CBSA3b MEXKY KJIaCCAMH HEOPTaHUUECKUX COCTUHEHUH.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeeNieHHe COAEpkKaHMs KHUCIOpOAa B BO3MyXe, MOIy4YeHHE, cOOMpaHue,
pacro3HaBaHME€ W U3yYEHHE CBOMCTB KHCIOpOJAa, HaOIIOJeHHE B3aUMOJICHCTBUS BEIIECTB C
KHUCJIOPOJIOM M YCIIOBHSI BO3HMKHOBEHHUS U TIPEKpalleHUs TopeHus (Mokapa), 03HAKOMIICHHE C
oOpa3lamMu OKCUJIOB U OMHMCAHUE X CBOWCTB, IIOJIy4€HUE, COOMpaHUE, pacllO3HABaHUE U U3yUEHUE
CBOHWCTB BOjioposa (ropeHme), B3auMojeicTBue Bomopona ¢ okcugom wmeau (1) (Bo3moxkHO
UCIIONb30BAaHUE BHUJCOMATEPHANIOB), HAOMIOJCHHE O0O0pa3lloB BELIECTB KOJIMYECTBOM 1 MOIIb,
UCCIIEIOBAaHNE  OCOOEHHOCTEH  pPAacCTBOPEHHMS  BEIIECTBC  PAa3NUYHOM  PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JIOJIEM pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICICTBHE BOJIbI C MeTaUlaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HWCCIIEOBaHHE OOpa3l[0OB HEOPraHWYECKHX BEIIECTB pPa3IMYHBIX KJIAcCOB,
HaOMO/IeHUEe HM3MEHEHHUS OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHUCIOT W IIENouYeH, H3ydyeHUe
B3auMozeiicTBus okcuaa meau (1) ¢ pactBopoM cepHOM KMCIIOTHI, KUCIOT ¢ METaJlJIaMH, peakui
HEHUTpaJI3al1y, [TOJy4YEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOTO METalIA APYTUM U3
pacTBOpa COJIM, pEIICHHWE HKCIEPUMEHTAJbHBIX 3a1ady 1o Teme «BaxHelme Kiaccel
HEOPraHUYECKUX COCIMHEHUI.

Iepuoanyeckuii 3akon u Ilepuoamueckasi cucremMa xuMudeckux 3jiementos /. H.
MenpeneeBa. CTpoeHne aToMoB. XMMHYECKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBBie MOMBITKH KIACCU(PUKALNUN XUMUYIECKUX dJIeMeHTOB. [IoHATHE O Tpynmax CXOJHBIX
9JIEMEHTOB (IIEIOYHBIC M IICIIOYHO3EMENBHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THAPOKCH/IBI.

Ilepmonnueckuit 3akoH. Ilepmonnueckas cucrema Xumudeckux siemeHtoB J[. U.
MenneneeBa. Koporkonepuoganas u anuHHOnepuonHas Qopmbl Ileproanyeckoit cucTtemMbl
xumuueckux oanemMeHtoB J[. WM. MenaeneeBa. Ilepuonst u rpynmbl. DPU3HYECKHA CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHHEe 3JIEKTPOHHBIX
o0omouek aToMoB TmepBbIX 20 xumuueckux 3neMeHToB Ilepuonmueckoit cucremsr . W.
MenpneneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTA IO €ro NoJIoKeHH0 B Ilepmoanueckoit
cucteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUsS PaJuyca aTOMOB XUMHUYECKHUX AIJIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINaM U MEPUOIAM.

3nauenue [lepuoauyeckoro 3axkona u [lepuonuyueckoi cuCTeMbl XUMUYECKUX JIEMEHTOB JIJIst
pa3ButTHs Hayku U npakTtuku. 1. 1. MenneneeB — y4€HbIi U TpakIaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHast u HETOJISIPHAS) CBSI3b.
DJIIEKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAs CBA3b.

Crenenb okucnenus. OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Ipoiieccsl OKuCieHus u
BOCCTaHOBJIEHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

M3y4eHHEe 00pa3I0OB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THAPOKCUIA [IUHKA
C pacTBOpaMH KHCJIOT M IIEJIOYed, TNPOBEICHUE ONBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (rOpeHUE, peakluu pa3ioKeHUs, COCTUHEHUS).



Mesricnpeomemmnnie ceasu

Peanuzamnus MexXnpeaIMEeTHbIX CBSA3€H MpU U3YyYEHUM XMMHHU B 8 KIIACCE OCYIIECTBISETCS
yepe3 MCIMOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSATHH, SBISIOIIMXCS
CUCTEMHBIMU JJIs1 OTJENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTeCTBEeHHO-HAYYHbBIE TMOHATHS: HAy4YHBIA (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIHU3,
CUHTE3, Kiaccuukanus, MepUOJUYHOCTb, HAONIOIEHNWE, OSKCIEPUMEHT, MOJEINPOBAHUE,
U3MEepEeHHe, MOJIENb, SIBJICHUE.

®usuka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJA, H30TOIIBbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUI 3apsij, BEIIEeCTBO, Telo, O0bEM, arperaTHoOE
COCTOSTHHE BelIeCTBa, ras, (pU3MYEeCKHe BEIMYMHBL, €IUHUIBI HM3MEPEHHUs, KOCMOC, IIAHETHI,
3BE3161, ComHIIE.

buonorwus: porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TTOPOJBI, MOJIE3HBIE UCKOMIAEMBIE,
TOILIMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUuMH4YecKasi peaKuust

Ilepnonnueckuii  3akoH. Ilepmonmueckas cucremMa XuMHUYeCKux odnemeHtoB [J[. U
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKHUX 3JIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kajus, KaJbLUs U HMX COCAVMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM
251eMeHTOB B [lepnonnyeckoil cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHMYECKOM CBSI3U. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOWMCTB BEILIECTBA OT THIIA KPUCTAIIIMUECKON PEIIETKY U BUIa XUMUUECKOHN CBSI3U.

Knaccugpukamuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUECKHE CBONCTBa
BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHMYECKHX COEIMHEHUM, TeHETUYECKas CBSI3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUYECKUX PEAKIUl MO pa3iNyHbIM IMpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIIOBOMY 3 (HEKTy, 0 U3MEHEHUIO CTETICHEeH OKUCIICHUS
XUMHYECKUX DJIEMEHTOB, TI0 0OPATUMOCTH, M0 YYaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMHUECKUE
peaxkuu, TEePMOXUMUYECKHE YPABHEHHUS.

[TonsiTue o ckopocT XMMHUYeckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [loHsTHe 0 TOMOTeHHBIX U FeTepOoreHHbIX peakiusax. [lonsTtue o katanuse.
ITonsiTue 0 XuMu4yeckoM paBHoBecud. DakTOPHI, BIMAIOIIUE HA CKOPOCTh XUMUYECKOM PEaKLU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIUH, AJIEKTPOHHBIH OallaHC  OKHMCIUTENIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHHWE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCTIOIB30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopust 30€KTPOIUTHUUECKON AUCCOLMALMU. ODJIEKTPOIUTHI M HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHN3M TUCCOLMAIMU BEIIECTB C PAa3TUYHBIMU BUIAMH XUMUYeCcKoi cBs3u. CTeneHb
nmuccouuanui. CHUIIbHbBIE U c1a0ble 3JIEKTPOIUTHI.

Peakiun MOHHOTO OOMEHa. YCIIOBUS NMPOTEKAaHUS peakIii MOHHOTO OOMEHa, IOJIHBIE U
COKpalIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBONCTBa KHCIIOT, OCHOBaHMM U coyell B CBeTe
MIPEICTABICHHUH 00 AJIEKTPOIUTHYECKON auccorualui. KauecTBeHHbIe peakiuy Ha HOHBL. [loHaTHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJIEHHE C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METaJUIOB U HEMETAITOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HaTPHs), UCCIICIOBAHNE
3aBUCUMOCTH CKOPOCTM XUMHUYECKOW peakUud OT BO3ACHCTBHS PA3IUYHBIX (PaKTOPOB,
UCCJIEOBAHUE DJIEKTPOIIPOBOJHOCTU pAcTBOPOB BELIECTB, IpoLEcca AUCCOLMALMM KHUCIOT,
menoue M cojeil (BO3MOXHO HCIOJIb30BAaHHWE BHUJEO MAaTEpHUalOB), IPOBEJIECHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKA TPOTEKAHUs pPEaklnid HOHHOTO oOMeHa (0Opa3oBaHHE OcajKa,



BbIJIEJICHUE Ta3a, 0Opa3oBaHUE BObl), OIBITOB, WUIIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHe, peaklUy pasjoKEHUs, COEIUHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIBI0 KAayeCTBEHHBIX peaKklUil Ha HOHBIL, pELIeHHE
HKCIEPUMEHTANIBHBIX 33/1a4.

HemeTa/uibl M UX COeJUHEHHS

OO61as xapakTepucTuka ragoreHoB. OCoOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucineHus. CtpoeHne M (U3NYECKHE CBOWCTBA MPOCTBHIX BEILECTB — TaJOreHOB. XHMHUYECKHE
CBOWCTBA Ha MpuMepe XJopa (B3aMMOACUCTBHE C METaJyIaMM, HEMETaJUIAMH, LIeI0YaMH).
XmopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHUE CBOWMCTBA, MOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOAA HAa OpraHU3M uelloBeka. BakHeline XJIOpUAbI MU UX HaXOXKICHHE B
IPUpPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHne W (pU3MUYECKHEe CBOMCTBA IPOCTBHIX BEIIECTB —
KHCJIOPO/a ¥ cepbl. AJUIOTPOINHbIE MOIUBUKAIIMH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA CEPBHI.
CepoBoniopon1, CTpoeHue, pU3nuecKue 1 XuMudeckue cBoiictBa. OKCUIBI cepbl KaK MpeACTaBUTENN
KHUCIOTHBIX OKcHuJoB. CepHas KuCIOTa, (U3MYECKHMEe M XUMHUYECKHE CBOMcTBa (00mme Kak
NPEICTAaBUTEINsl KJIacca KUCIOT W creruduueckue). XUMUYECKAE PEaKIiH, JISKAIIne B OCHOBE
MIPOMBINIJIEHHOTO Ccriocoba mojiydyeHus: cepHoil kucioThl. IlpuMenenue cepHoil kucnotel. Conu
CEpHOW KHUCIIOThI, KAUeCTBEHHAs peaklus Ha cynbpaT-uoH. HaxoxxaeHue cepbl U €€ coelMHEHUH B
npupoae. XHUMHUYECKOE 3arps3HEHUE OKPY)KAIOLIEH Cpelbl COSNMHEHMSIMU cepbl (KHCIOTHBIE
JIOX/IM, 3arpsI3HEHUE BO3/1yXa M BOZOEMOB), CIIOCOOBI €T0 PE0TBPALICHHUS.

OO6mas  xapaktepuctuka 23yeMeHToB VA-rpynmbl. OCOOGHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTENIEHH OKUCIIEHUs. A30T, paclpoCTpaHeHHE B PUPoJe, (PU3NYECKHE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, ero (pu3muecKkue W XUMHUECKHE CBOWCTBA,
nojy4yeHue u npuMmenenue. Com aMMOHUS, UX (pU3NYECKHe U XUMUYECKHUE CBOUCTBA, TPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHBI aMMOHHSA. A30THas KHUCJIOTa, €€ mojlyueHue, (u3nyecKkue u
XMMUYECKHE CBOicTBa (OOIIMEe Kak MpeICTaBUTENsl Kilacca KUCIOT M clelu(HUUecKue).
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHHMSI B Ka4eCTBE MHHEPAJIBHBIX YA00peHHA. XUMUYECKOe
3arpsi3HEHNE OKPY KaIOLIEeH cpeibl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHUE BO3/1yXa,
NouBbI U BOJI0EMOB). Pocdop, ammorponHsie Moaudukanuu ¢pocdopa, Gusnueckue 1 XMMHUIECKHE
cBorictBa. Okcua dochopa (V) u docdhopras kuciora, GU3NUYECKUE W XUMHUUYECKHE CBOWCTBA,
nonydenue. McnonpzoBanue ¢pochaToB B KauecTBe MUHEPAIBHBIX YAOOPEHHI.

OO6mass xapaktepuctuka 3ieMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. YTIepoJ, ajUIOTPONHbIE MOAU(PHUKALUHU, PACIpPOCTPAaHEHHE B
npupoze, pusndeckue U XUMHU4yeckue cBoicTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuzpl yrieposaa, ux (pu3nyeckue M XUMHUYECKHE CBOMCTBA, JACHCTBHE Ha >KUBbIE OpPraHU3MBI,
NOJyuYeHHE W MPUMEHEHHE. DKOJOrmdeckue mpoliemsbl, cBsizaHHbIe ¢ okcuaom yriepoma (I1V),
TUIIOTE3a I100aJBHOT0 MOTEIUIEHUS KIIMMaTa, NapHUKOBBIN 3 (deKT. YroapHas KUCIOTa U €€ coun,
X (QuU3MUecKue U XMMHUYECKHE CBOMCTBa, MOJIyueHHE M IpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-uoHbI. Vcnonb30Banne kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbBle MOHATHA 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHMAX YIiepoja
(MeTaH, 3TaH, 3TUJICH, AlleTWIEH, 3TAHOJ, TIMLEPUH, YKCYCHasl KUCIoTa). IIpupoaHble HCTOYHUKH
YIJI€BOAOPOAOB (YroJib, MIPUPOIHBIN Ta3, HE(PTh), IPOAYKTH UX MepepaboTKu (OEH3MH), X POJb B
ObITY W TPOMBINUIEHHOCTH. [loHSATHE O OMOJOrMYecKH BaKHBIX BEILECTBAX: JKHMpaX, OeKax,
yIJIEBOAAX — M MX pPOJM B JKU3HU 4eJoBeKa. MaTepuaabHOE €AMHCTBO OPraHUYECKUX H
HEOPraHMYECKUX COCTMHEHUI.

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOWCTBa, IOJy4yeHHE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoae. Obuie npencraBieHus 00 okcuae kpemuus (1V) u kpemuueBoi
kucnote. CUIIMKaThl, UX UCIOJIb30BAHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHele cTpouTenbHble



MaTepuaibl: KepaMHKa, CTEKJI0, LIEeMEHT, OeToH, kene300eToH. I[Ipobraembr Oe3omacHOro
WCIIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPUAJIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe 0O0paslloB HEOPTaHMUYECKHUX BEIIECTB, CBOWCTB COJITHON KHCJIOTBHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIMA Ha XJIOPUI-UOHBI W HAOIIOIEHWE TMPU3HAKOB WX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (U3NUECKHE W XUMHUYECKHE CBONCTBAa TajJOTEHOB M WX COCIMHEHHH (BO3MOXKHO
UCIIONIb30BaHUE BHUJEOMATEPHUANOB), O3HAKOMJIEHHE C oOpa3liaMu XJIOPUJOB (TaJOr€HUOB),
O3HAKOMJICHHE ¢ o0OpasmamMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEpPHAJIOB),  HaAOMIOZCHHWE  Tpoliecca  OOyrIMBaHUA  caxapa 1oJa  JeHCTBHUEM
KOHIICHTPUPOBAHHON CEpHOM KHUCIOTHI, M3YYCHHE XMUMHUYECKHX CBOMICTB pa30aBleHHOW cepHOU
KHUCJIOTBHI, MPOBEJECHUE KaueCTBEHHOM peakiuu Ha cyiab(haT-MOH M HaONIoJeHHE Npu3HaKka eé
MPOTEKaHHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M WX cOoeNUHEHUN
(BO3MOXKHO HCIOJIB30BAHME BHICOMATEPUAIOB), 0Opa3aMu a30THBIX M (PocHOpHBIX ynoOpeHuH,
noJlyuyeHue, coorpanue, pacrio3HaBaHUe U U3yYeHHE CBOMCTB aMMHUaKa, MPOBECHNE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (ocaT-uoH U U3YUYCHHE MIPU3HAKOB WX MPOTEKAHUS, B3aUMO/ICHCTBHE
KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MEJbI0 (BO3MOXHO HCIIOJIb30BaHHE BHAEOMATEPUATIOB),
W3YyYCHHE MOJIeNIel KPHUCTAUIMYECKUX PEmETOK anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H  YCTPOWCTBOM
MPOTUBOTa3a, MOJNyuyeHUe, cCOOMpaHue, pacro3HaBaHWE U W3YYECHHE CBOMCTB YIIIEKHCIIOTO rasa,
MpOBeJIcHNE Ka4eCTBEHHBIX peakiMii Ha KapOOHAT M CUIUKAT-UOHBI U W3YYEHHE MPU3HAKOB HX
MpPOTEKaHUsl, O3HAKOMJICHHME C TPOJAYKUMEH CHJIMKATHOM MPOMBINIICHHOCTH, pEIICHUE
SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxkHeure HeMeTaJllbl U UX COETUHEHUS.

MeTa/iibl M X COeTUHEHUSI

OO0mmas XapakTeprucTHKa XUMUYECKUX JJIEMEHTOB — METAJUIOB HA OCHOBAHWH WX ITOJIOKCHHS
B llepuogudeckont cucreMe xumuueckux sjeMeHTOB J[. M. MenneneeBa M CTpOEHHsS aTOMOB.
Ctpoenne wmeTtayuioB. MeTauindeckass CBSI3b M METaJUTMYECKash KPUCTA/UIMYECKas peméTka.
DNEeKTPOXUMHUYECKUN Psii HAOpsHKEHUM MeTaioB. Du3nyeckue M XHMMHUYECKHE CBOICTBA
MmeTauioB. OOme crnocoObl moiaydeHus MeTaioB. [loHATHE O KOPpPO3UM METaJlIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTajdb, YyryH, AIOpaJlOMUHUHN, OpoH3a) M HX
MIpUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{erounble MeTaIbl: NOJ0KeHUE B [lepuoanueckoil cucteMe XuMuyeckux 3aneMeHToB /I, 1.
Menzeneesa, CTpOCHHE UX aTOMOB, HaX0XKJICHUE B ITpupoae. PU3NUYECKHE U XUMUYECKHE CBOKMCTBA
(ma mpumepe HaTpus U Kanus). OKCUIIBI ¥ TUAPOKCHUABI HATpHsl U Kayus. [[puMeHeHne menoqHbIX
METAJJIOB U UX COCUHEHHUIA.

[[{erouHO3eMeNbHBIE METAJIIIBI MATHUM M KaJIbLIMA: moJiokeHue B [lepuoanueckoil cucreme
xumuueckux sneMeHtoB J[. M. MenneneeBa, CTpOEHHME MX aTOMOB, HAXOXKJICHHE B IPUPOJE.
Ou3nYecKre U XUMHUYECKHME CBOWMCTBA MarHus W KajblMs. BakHeilllne COeIUHEHUS KalbIUs
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnmoMunuii: nonoxkenne B Ilepuogmyeckoin cucreme xumuyeckux siemeHtoB . .
MeneneeBa, CTpOEHUE aToMa, HaXOXkJAeHHE B mpupoae. Pusnueckue U XMMUYECKHE CBOMCTBA
amoMunusi. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUS.

Kenezo: mnonoxkenne B Ilepuonuueckoit cucreme Xxumuyeckux smemeHtoB [l U.
MeneneeBa, CTpOEHUE aToOMa, HaXOXkAeHHE B mpupoae. Pusnueckue U XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, runpokcunsl u conu skenesa (Il) m sxemesza (lll), ux cocras, cBoiicTBa u
MOJTy4eHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMIJIEHHE ¢ 00pa3llaMy METAJUIOB U CIJIaBOB, UX (PU3MUECKMMH CBOMCTBAMH, U3YUYCHUE
pPE3yNbTaTOB KOPPO3UHU METAIIOB (BO3MOXKHO HCIOJIB30BAaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajblldd W HATpUs C BOJAOM (BO3MOXKHO  HCIOJh30BAaHHE
BUJICOMATEPHUAIOB), MHCCJIEIOBAHUE CBOMCTB JKECTKOM BOABI, Npolecca TOPEHUs xKeinesa B



KHCII0poJie (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB), IPU3HAKOB MIPOTEKAHUS Kau€CTBEHHBIX
peakuuii Ha MOHBI: MarHWs, KajJbLUs, aIIOMUHMA, UUHKa, xene3a (1) u xenesa (1), mequ (11),
HaOJI0/IEHUE U OINMCAaHUE IMPOLIECCOB OKPAIIMBAHUS IUIAMEHU HMOHAMHU HATPHS, Kallus U KaJbIUsd
(BO3MOXKHO HCHOJIB30BAHNE BHICOMATEPUANIOB), UCCIIE0BaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHUS U TUIPOKCHJA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a7au mo Teme «Baxueimue
METaJIJIbl U UX COETUHEHUS.

XuMus H OKpyxKamoLas cpeia

BemectBa u Marepuasibl B MOBCEJHEBHOM >KM3HM 4EJIOBEKA. be3omacHOEe HUCIOIb30BaHUE
BEIIECTB M XUMHYECKUX peaknuii B ObiTy. [lepBas moMomp NpH XHUMHYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpY»Karoulel cpeabl (MpeneibHas TOMyCTHUMas KOHIIEHTPALHs
BeriecTB, nanee — [1JIK). Poxb xuMuu B perieHun 3K0I0rn4ecKux npooiem.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABbl METAIIJIOB, MOJTUMEPHBIC MaTEPUAJIBI).

Mescnpeomemnnie ceasu

Peanuzanus MEXIpeIMETHBIX CBA3€H NMPH M3YyYECHMH XUMHMHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJISl OTJEJBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO01e ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAY4YHbIH (akT, TMIOTe3a, 3aKOH, TEOpHs, aHaJM3,
CHUHTE3, KJIacCU(pHKAIMs, NEePUOJUYHOCTh, HAOIIOACHUE, HKCIHEPUMEHT, MOJAEIHPOBAHUE,
U3MEpPEHUE, MOJICIb, IBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJOTHS, MATCPHAIIBL.

®usuka: MaTepus, aroM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIIbI,
pPalMOaKTUBHOCTb,  MOJEKYJNa, JJIEKTPUYECKHH  3apsi, MPOBOJHUKH,  IOJYIPOBOIAHUKH,
TVBJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TelO0, O0BEM, arperaTHOE COCTOSHHE BEIIeCTBa, Tas,
pacTBOp, PaCTBOPUMOCTh, KpUCTAJUITMYECKasi peIETKa, CIUIaBbl, (PU3NYECKHE BETUYMHBI, €IMHUIIBI
M3MEpEHMs], KOCMUYECKOE MTPOCTPAHCTBO, TIaHEeThl, 3B€3/1b1, COHIIE.

buonorust: ¢oTtocunTe3, npixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHBIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPObI, MOJIE3HbIE UCKOMAEMBbIE,
TOILJINBO, BOJJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA IIPOT'PAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS IPOTPAaMMBl OCHOBHOTO 00mIero oOpa3oBaHUs
JOCTUTAIOTCS B X0J1¢ 0OyUeHHs] XUMUHU B €IUHCTBE YU€OHOW M BOCIHMTATEILHOW NIEATEILHOCTH B
COOTBETCTBUU C TPAIUIUOHHBIMU POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBUIaMH M HOPMAMH TOBEIEHUS U CIHOCOOCTBYIOT
IpoLeccaM CaMOIO3HaHMsI, CAaMOPA3BUTHS U COLIMAIN3ALIUN 00YyJarOIUXCsl.

JIM4HOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOMN TO3WTUBHBIX IIEHHOCTHBIX OPUEHTALMA M pPACHIMPEHUE ONbITa NEATEIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpMOTHYECKOTO BOCTIMTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY U HAYyYHOMY
HACJIETUIO, TOHMMAHUS 3HAYCHUS XHMHUYECKONW HayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEPHONW HH(pOpMAIUEl O TEPEeNOBBIX TOCTHKEHHSIX M OTKPBITHSIX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa
1 00IIeCTBa;

2)rpa’kIaHCKOr0 BOCIUTAHUS

MPEJCTaBICHUS O COLMAIbHBIX HOpMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
yueOHOUCCIIeI0BATENbCKOM, TBOPYECKOM U APYruX BUAAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH NeATEIbHOCTH NPU BHIIOJTHEHUHM Y4eOHBIX, TO3HABATENbHBIX 3aJad,
BBITIOTHCHAH XHMHYECKUX OSKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOCKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOINM B IpoIecce 3TOW y4eOHOW NesATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHUE M TIOCTYIIKA CBOMX TOBApPUIIEH C IMO3UIMHA HPABCTBEHHBIX W MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOTI'0 TO3HAHMS

MHUpPOBO33PEHUYECKHE  MPEICTABICHHS O  BEIIECTBE WM XUMHUYECKOW  PEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH M COCTaBISIONIAE OCHOBY JIJIst
MOHMMAaHHUS CYIIHOCTH HAayYHOW KapTHUHBI MHUpA, MPEICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUSL TPHUPOJBI, B3AUMOCBS3AX UYEJIOBEKa C MPUPOIHOU CPENOi, O PO XUMHH B TMO3HAHHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATCIIbHBIC MOTHBBI, HANPABJICHHBIC HA TIOJYyYCHHE HOBBIX 3HAHHA 110 XHMHH,
HeoOXoauMble [UIsl OOBSICHEHHS HAOMIOaeMbIX MPOLECCOB U SBIEHUI, TMO3HABATEIHHOM,
WH(POPMAIMOHHON M YUTATEIHCKON KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIILHON pabOThI ¢
Y4eOHBIMH TEKCTaMH, CIPABOYHOW JINTEPATYpOH, JOCTYITHBIMH TEXHUYECKUMHU CPEICTBAMU
UH(GOPMAIIMOHHBIX TEXHOJIOTHIH;

uHTepec K OOyYeHHI0 W TO3HAHMIO, JHOO0O03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOM M HCCIIEOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHsI 00yUEHUs B JAJIbHEHIIIEM;

4)(popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAaHOBKH
Ha 370pOBBIM 00pa3 >KWU3HHM, OCO3HAHHE TMOCIEICTBUNA W HENPHUITHE BPEIHBIX MPUBBIYCK
(ynorpebneHusi ankoroiisi, HApKOTHUKOB, KYpEHMs), HEOOXOJUMOCTU COOIIOJCHUS TMPaBUI
0€e301acHOCTH MTPHU 0OpAIICHUH ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY U PeasIbHOM JKU3HU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YyUeHHUIO Mpodeccuil u Tpyaa pa3liuyHOro poja, YBaKEHHE K
TPYAY W pe3yabTaTaM TPYAOBOW IEATEILHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHUU 10 XUMUH, OCO3HAHHBII BHIOOP MHAMBHUAYAIbHON TPAeKTOPUH MPOJOJIKEHHs] 00pa3oBaHUs



¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTM K XUMHHU, OOIICCTBEHHBIX HHTEPECOB H
MOTPEOHOCTEH, YCIEIIHON MPOdECCHOHATBHON NEATSIIEHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(EeCcCHOHANIBHOM cpeie;

6)3K0/10rM4eCKOr0 BOCIIUTAHUSA:

AKOJIOTHYECKU IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHMs, NMOHMMaHHE ILIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpa3a >KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOICHUS MPaBWJI OE30MacCHOTO MOBEICHUs MpH paboTe ¢ BEIIECTBAMH, a TaKKe B
CUTYaIUSIX, YTPOXKAIOUTUX 30POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, NOydyaeMble MPU U3yUYE€HUU XUMUU, AJIS PElICHUs 3aad,
CBSI3AHHBIX C OKpPY’KAIOUIEH MPUPOAHOM CpeloW, [JIsi TOBBIIICHHUS YPOBHS HKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHS TTI00ATBHOTO XapaKTepa IKOJIOTHUYECKUX MpoOJieM M MyTed UX peleHUs
MOCPEJICTBOM METOJOB XHMHUHU, HKOJIOTHYECKOTO MBINLJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
M03HABaTEJIbHOW, KOMMYHUKATUBHON U COIMAIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAYUMBbIE s (OPMUPOBAHUA
MHUPOBO33pEHUST OOIICHAYYHbIC TIOHATUS (3aKOH, TEOPHs, TMPUHIUI, THIOTEe3a, (PaKkT, cucrema,
MpoIIecC, AKCIIEPUMEHT W APYroe.), KOTOPBhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
[ENOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcajbHble y4yeOHble AeicTBHs (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYISATHBHBIE), KOTOpBIE OO0CCIIEUUBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO e TEeIbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue aeicTBUA:

YMEHUS UCTIOIB30BATh MPUEMBI JJOTUYECKOTO MBIIIUICHHS TIPU OCBOCHUU 3HAHUM: PACKPHIBAThH
CMBICJT XUMUYECKUX TIOHATHM (BBIACIATh UX XapaKTepHBIC MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b
C IPYTUMU TOHATHUSMH), UCTIOIH30BATh MOHATHUS U1 OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBICHUI,
BBLIOMpATh OCHOBAaHUS W KPUTEPUU IS KIACCU(DUKANNHM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakiuii, yCTaHaBIMBAaTh MPUYMHHO-CICACTBEHHBIC CBSI3U MEXIY OOBEKTaMU M3Y4CHHS, CTPOUTH
JIOTUYECKHE PpaCCYyXACHUS (MHIYKTHUBHBIC, NCIYyKTUBHBIC, IO AaHAJIOTWH), JEJaTh BBIBOJALI M
3AKITHOYEHUS;

yMEHUE MNPUMEHSATh B MPOLECCE IMO3HAHUS MOHATHUS (IPEAMETHbIE M METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIOJb3yeMble B XHMHH, TMPEOOPa30OBBIBATH IHPOKO
MPUMEHSEMbIE B XHMHH MOJICIbHBIC TPEJCTABICHNUS — XUMHUYECKHM 3HAK (CHMMBOJI 3JIEMEHTA),
XuMHueckass (Qopmyna M ypaBHEHHE XHMHUYECKOH peakluu — TpU peleHuH ydeOHo-
MO3HABATEJNIbHBIX 33Ja4, C YYETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBISATh U XapaKTepPU30BAThH
CYIIIECTBEHHBIC NMPU3HAKU M3yYaE€MbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHiA,
BBISIBJISTH O0IIKME 3aKOHOMEPHOCTH, TPUYUHHO-CIIEICTBEHHBIE CBS3U U IPOTUBOPEUHS B U3y4aeMBbIX
MIpOLIeCCaX U SBJICHUSAX.

ba3oBbie ucciie0BaTe/IbCKHE 1eHCTBHS:

YMEHHUE UCTIOIb30BaTh TOCTABJICHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHMUS, a TAKXKe
B KayecTBE OCHOBBI sl (YOPMHUPOBAHMS THIOTE3HI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKJICHUN;

MpUOOpETEHUE OMbITa IO IUIAHWPOBAHHMIO, OPraHU3alldd W TPOBEICHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HAOJIIOAAaTh 3a XOJIOM IPOIIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJdbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOAEIaHHOM paboTe.

Paborta ¢ unopmanmeii:

YMEHHE BBHIOMpATh, aHATH3UPOBATh M UHTEPIPETHPOBATH HHDOPMAIIHIO Pa3TUIHBIX BHJIOB H
dbopM mpencTaBiICHMs, MOJYYaeMYI0 W3 Pa3HbIX HWCTOYHUKOB (HAYyYHO-TIOMYJISpHAs JUTepaTypa



XUMHUYECKOI0 COZEpX aHUs, CIpaBOUYHbIE 1MOcCoOus, pecypchl MHTepHETa), KpUTUUECKH OLIEHHUBAThH
IPOTHBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE NPUMEHATH Pa3IMYHble METOJAbl M 3allpoChl MPHU MOHUCKEe U 0TOOpe MHPOpMaluu U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOIMMBIX JIJIsl BHIMOJIHEHHUsS y4eOHBIX M MO3HABATEIbHBIX 33734
OnpeAeNéHHOr0 THUIA, NPUOOpEeTEeHHE OmbITa B O0JACTH HCHOJB30BaHUSA HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJAJI€HHE KYJIbTYpOW aKTHBHOTO HCIIOJIB30BAHHS PA3IUIHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEIbHO BbIOMpaThb ONTUMAJIbHYIO (OpMY MpeACTaBICHUS
UHPOPMALIMKM W WIUTIOCTPUPOBATh pELIaeMble 33Ja4l HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpauku U UX KOMOWHAIUSAMU;

YMEHHE WHCIIOJIb30BaTh W aHAIM3UPOBATh B IIpollecce Y4yeOHONM M HCCIeA0BATEIbCKOM
JeSTeIbHOCTH UH(OPMAIIMIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEIHCKOTO X035HCTBA M TPAaHCIIOPTa Ha
COCTOSIHME OKPYKaroLeH IPUPOIHOU CpEeIbl.

KomMMyHMKaTHUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUS 3a7aBaTh BOMPOCH (B X0J1€ IHUAIOTa U (WJIK) JUCKYCCUH) TIO0 CYIIIECTBY 00CYXKTaeMOn
TeMbI, POPMYJIMPOBATH CBOU MPEIOKEHUS OTHOCUTENIBLHO BBIIOJIHEHHS MTPETIOKEHHON 3a1au;

YMEHUS MPEJICTABIIATh MOJyYSHHbIE PE3yJIbTaThl I03HABATEIBHOMN JESITEIbHOCTH B YCTHBIX U
IUCBbMEHHBIX  TEKCTaxX; JeJlaTh IMPE3CHTALUI0 pPE3yJIbTaTOB  BBIMNOJIHEHHUS  XHUMHUYECKOIO
dKCIIepuMeHTa (1abopaTOpPHOTO OIBITa, JIAOOPATOPHOM pPadOTHl TIO HCCIEJOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOro COTPYIHUYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM I03HaBaTEIbHON M
HCCIIEIOBATEIBCKON JIESITEIbHOCTH MPH PEIICHNH BO3SHUKAIONIIUX MPOOJIEM Ha OCHOBE yu€Ta 00IIIX
MHTEPECOB U COIJIaCOBaHUS MO3ULUHN (00CYXKIEHHs, OOMEH MHEHMSIMH, «MO3TOBBIC IITYPMBID»,
KOOp/IMHAIIMS COBMECTHBIX JEUCTBHM, ONpeiesieHne KPUTEPHEB 10 OLIEHKE KaueCcTBA BHIMOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHBIE yHHBepcaJbHbIe YUeOHbIe eliCTBHA:

YMEHHE CaMOCTOSITENIbHO OIpPEAENsATh LENH NAEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIISATH,
KOHTPOJIUPOBATH U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTD, BEIOMpATh Hanboiee
3¢ dEeKTUBHBIE CIIOCOOBI PELICHUsT YUeOHBIX U TTO3HABATENIBHBIX 33a4, CAMOCTOSITEIIHHO COCTaBIIATh
WIM KOPPEKTHPOBATH MPEJIOKEHHBIN AJITOPUTM JEUCTBUM IPH BBINOJHEHUU 3aJaHUA C Y4ETOM
MOJIyYE€HUSI HOBBIX 3HaHMM 00 H3ydaeMmblX OOBEKTaX — BEIIECTBAX W pEaKLHUsAX, OLIEHUWBATh
COOTBETCTBUE TIOJYYEHHOTO pe3ylbTaTa 3asBICHHOM 1IeTH, YMEHHE UCIOJb30BaTh U
aHAJTM3UPOBATh KOHTEKCTBHI, IIpeylaraéMble B yCIOBUHU 3aaHUH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOCHUIO O0S3aTENBbHOIO  COJEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOW eaepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIE
00yYaromyuMHUCs Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBHM, ciennpuieckue A IpeaAMeTHON
obnactu «XuUMUS», BUIbI JAEATEIBHOCTU IO IOJYYEHHIO HOBOTIO 3HAHHS, €ro HHTEpIpEeTalNH,
peoOpa3oBaHuIo0 U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy oOyyeHuss B 8 kjacce mpeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCSl YMEHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHATUH: aTOM, MOJEKYJa, XUMHUYECKUI

3JIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOIHAA),
BaJICHTHOCTb, OTHOCHUTENIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIpHasE Macca, MaccoBas JIOJII XHUMHUYECKOTO »JJIEMEHTa B COEJUHEHHH,
MOJISIPHBIH 00BEM, OKCUJ, KHCII0Ta, OCHOBAHHUE, COJIb, AIEKTPOOTPHUIIATEIbHOCTh, CTETIEHb
OKHCIJICHUS, XUMHUYECKas peakuus, KiIaccu(UKalMs pPEaKUuil: peakuuud COeAUHEHHUS,
peaKIMy pa3oKeHus, Peakluy 3aMeIICHUs, peakIui 0OMeHa, 9K30- ¥ YHIO0TEPMUIECCKHE
peakiuuu, TerioBoi 3QdeKT peakuuu, SApo aToMa, JICKTPOHHBIA CIIOM aTroma, aTOMHas
opOuTasb, paguyc aTomMa, XUMHYECKas CBs3b, MOJSpHAas M HEMOJspHAas KOBAJECHTHAs



CBSI3b, HOHHAs CBSI3b, WOH, KaTHOH, AaHHMOH, pacTBOpP, MaccoBas JIOJIS BeIlecTBa
(IporeHTHAsE KOHIICHTPALIKS) B PACTBOPE;

WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH W TPUMEHATH OTH
TIOHSATHS TIPH OTIMCAaHUH BEIIECTB U MX MPEBPALICHUN;

UCIIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUJIsl COCTaBNIeHUs! ()OpPMYJI BEIIECTB U YpaBHEHUN
XUMHUYECKHUX PeaKIIHii;

OINpE/ENATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHSX, CTENEHb
OKHCJICHHS D3JIEMEHTOB B OWHApHBIX COEJUHEHUSX, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY  KJIacCy CO€QMHEHUH 1o ¢opMmynaM, BHJ XHUMHYECKOW CBSI3U
(KoBasieHTHAsl U MOHHAs) B HEOPTaHUYECKUX COECTMHEHUSX;

packpsiBaTh cmbici Ilepuoanueckoro 3akona JI. M. MeHneneeBa: O€MOHCTPHUPOBATH
MOHMMAaHHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKHUX D3JIEMEHTOB OT HX
nonoxkeHuss B [lepumonuueckoil cucteme, 3aKOHOB COXpPAaHEHHMs] MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYeHUs, 3aKOHa ABOTaipo;

ONMUCHIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy I[lepuoamueckoit cucTembl
XUMHUYECKHUX DJIEMEHTOB: pa3jMyaTh IOHATUA «TJaBHas mnoarpymnma (A-rpynma)» u
«mobounast noarpynna (b-rpymnma)», Manele ©W  OONBIIME TEPHOABI, COOTHOCUTH
o0o3HaueHUs, KOTOpble HMMeroTca B Tabnuue «lleproguueckas cuctemMa XUMHYECKHX
anementoB JI. WM. MeHneneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX JJIEMEHTOB (cocTaB W 3apsal sapa, oOILee 4YHMCIO 3JIEKTPOHOB U
pacripesielieHue UX 110 3JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XUMHUYECKHUE 3JEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKUE
peakimu (MO YHUCIYy W COCTaBY YYAaCTBYIOIIMX B PEAKLUUHU BELIECTB, IO TEMJIOBOMY
spdexry);

XapaKTepH30BaTh (ONMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB,  TOATBEpXKIas  OMHCAaHWE  NpUMEpaMU  MOJCKYJSIPHBIX  ypaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIUi;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYXHOCTH NMPOTEKAHMSI XUMUYECKUX MTPEBPALICHHUI B Pa3IMYHbIX YCIOBUSIX;
BBIUUCIIATE OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BELIECTB, MAacCCOBYIO
JOJTI0 XUMHYECKOTO 3JIEMEHTa 10 (OpMYyJie COCTUHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUYETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

MPUMEHATh OCHOBHBIC ONEpAIlM MBICIUTEIBHON AEATENBHOCTH — aHalU3 M CHUHTE3,
CpaBHEHHE, O0O0OIIEeHHe, CUCTEMATH3AIMI0, KIAaCCHU(UKAIUIO, BBISIBICHWE NPHYUHHO-
CIIEICTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB BEIIECTB M XHMHUYECKUX pEaKLUH,
€CTECTBEHHO-HAayUHbIE METO/bl [MO3HAHUS — HAOIIOZCHUE, U3MEPEHUE, MOJEIMPOBAHUE,
AKCIIEPUMEHT (peaibHbI U MBICICHHBIN);

clleoBaTh IpaBWJIaM IIOJb30BaHUS XMMHUYECKOM TMOCyJod U JabOpaTOpHBIM
o0OpylOBaHUEM, a TaKKe MpaBWIaM OOpaIICHHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU TI0 BBITOJHEHHIO J1a00paTOPHBIX XUMHUYECKHX OMBITOB MO MOJYyYEHHUIO U
coOMpaHMi0 Tra3000pa3HBIX BeIIECTB (BOAOPOAA M  KHUCIOPOAA), IPHUTOTOBIICHUIO
pacTBOpPOB C OMPEACIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U
MPOBOJUTh XUMHUYECKHE HKCHEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB IIeJIOuei u
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHOoN(TaenH, METUIIOPAHK U APYTHE).

K koHmy oOydeHus B 9 kJiacce IpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSl YMEHU:

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHWYCCKUX MOHATUM: XHMHUYECKHMN QJICMCHT, aTOM,
MOJICKYJIa, HOH, KaTUOH, aHHOH, IMMPOCTOC BCIICCTBO, CJIIOKHOC BCUICCTBO, BAJICHTHOCTD,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJIICHUSA, XUMHUYCCKaA pCaKusad, XUMHNYCCKas CBA3b,



TEIUIOBOM 3(QeKT peakuuu, MoJb, MOJSIPHBIA O00BEM, pAcTBOP, AIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  BJIEKTPOJIMTHYECKAss JUCCOLMAIMS, pEaKkUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, OOpaTUMble M HeoOpaTHUMble peaKlUu,
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU, OKHCIUTENb, BOCCTAHOBUTEIND, OKUCIIEHHE
U BOCCTAHOBJICHHE, aJUIOTpOnus, amM(pOTEepHOCTh, XHMHYECKas CBsI3b (KOBaJEHTHasd,
WOHHAs, METaJUIN4yecKas), KpUCTaJUIMYecKas peni€érka, KOppo3us METaJlJIOB, CILUIABBI,
CKOPOCTb XUMUYECKOW peakinu, peaeabHo gomyctumast konuentpauus [1/1K Bemiectsa;
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHITHA U TMPUMEHSTh O3TH
MOHSITUS MIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHUI;

UCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBleHUs ()OPMYJI BEIIECTB U YpaBHEHUN
XUMHUYECKUX PEAKIIU;

OTIPE/IETISATh BAJIGHTHOCTb U CTENIEHb OKHCIIEHUS XUMUYECKUX AJIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COECAMHEHUN
mo ¢opMmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, METaJUTMYECKas) B
HEOPTraHMYECKUX COCIMHEHHSX, 3aps]] HOHA IO XUMHUYECKOU (hopMyIie, XapakTep Cpebl B
BOJHBIX PAcTBOpaX HEOPraHWYECKUX COCAMHEHUN, TUMN KPUCTAJUIMUECKON pEIETKU
KOHKPETHOI'O BEIIECTBA;

packpbiBath cMbic [lepuoguueckoro 3akona [[. V. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMaHMEe: OMHUCHIBaTh W XapakTepuszoBaTh TaOnmuuHyto ¢opmy [lepuoanyeckoit
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJIaBHAs noArpymnmna (A-rpyrma)»
u «mnobounas mnoxarpynna (b-rpymma)», maneie u Oosblliie NEPUOABI, COOTHOCHUTH
0003HAUYEHHSA, KOTOpble MMEIOTCS B MEPHUOJUYECKONW Tabiuie, C YHUCIOBBIMU
XapaKTePUCTHUKaMH CTPOEHHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij s1pa,
ol1iee 4uciao 3JIEKTPOHOB M pacIpelelieHHe MX MO 3JEKTPOHHBIM CJO0SIM), OOBSCHAThH
o01mirie 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COSAMHEHUN B Mpeenax
MaJibIX IIEPUOJIOB U IVIABHBIX IMOATPYIII C Y4ETOM CTPOEHMSI UX aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPraHMYECKHE BEUIeCTBAa, XMMHUYECKUE
peakuuu (10 YUCIY M COCTaBY YYAacTBYIOLIUMX B PEAKLUUU BEILIECTB, 110 TEIUIOBOMY
3¢ (deKTy, 10 U3MEHEHUIO CTENEHEW OKUCIIEHNUS XUMHUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMUUECKUE CBONCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOATBEPXkAasi ONMHMCAHUE MPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHUS AJEKTPOJUTHUYECKON JUCCOLMALIMM KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAllEHHBIE ypaBHEHHUS peaklUuid MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIMid,
MIOATBEPKIAOIIUX CYIIECTBOBAHUE MEHETUUECKON CBSI3U MEXAY BEILIECTBAMH Pa3IMUHbIX
KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLMH IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OanaHca ATUX PEeaKIHii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHUS, BO3MOYKHOCTHU
MPOTEKAaHUsI XMMUUYECKUX MPEBPAIlleHU B Pa3INYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEHIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMEHTa 1Mo (GopMyJie COETUHEHHs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaklnu;

coOnrofaTh MpaBuja  TOJB30BAHUS ~ XUMHYECKOM TMOCYIOW M J1JabopaTOpHBIM
o0opynoBaHuEeM, a TakKe IMpaBuUia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSMHU IO BBITIOJHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYECHUIO U
coOnpaHmIo ra3000pa3HbIX BENIECTB (aMMHaKa M YTICKUCIOTO ra3a);

IIPOBOAMTH PEAKIMH, IMOATBEPXKJIAIOLINE KAaueCTBEHHBIM COCTAaB PA3JIMYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM IMYTEM XJIOPUA-, OpoMHI-, HOAWI-, KapOoHat-, Qocdar-,



CWJIMKAT-, Cylb(]aT-, THAPOKCH/I-UOHBI, KATHOHBI AMMOHHUS M MOHBI N3yYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHHMYECKUX BEIIECCTB;

MPUMEHATH OCHOBHBIC OIEpAIlMH MBICIUTEIBHON ACSITEIIPHOCTH — aHAJIM3 W CHUHTE3,
CpaBHEHHE, 00O0IICHNE, CUCTEMATH3AIINIO, BRISBIICHUE TIPUIMHHO-CIICJICTBEHHBIX CBSI3CH
— JUI1 WU3y4YEHHsS CBOICTB BEIIECTB M XHMHUYECKUX pEaKIMi, eCTECTBEHHO-HAay4YHBIE
METO/IbI IO3HAHUS — HAOI0ICHHEe, U3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (peaabHbIN
Y MBICJICHHBIN ).



Kpurepun ouenuBanus no xumuu (®IoC)

KpnTeplm OLCHKH YCTHBIX OTBE€TOB

VCTHBIN OTBET

«5»

[TonHbIi pa3BEepHYTHIN OTBET C MPUBICYECHUEM JAOMOJHUTEIILHOTO MaTepHalia,
MIPABWJIbHBIM HCTIOJIb30BAaHHEM OMOJOTHYECKUX TEPMHUHOB. OTBET U3NIaraercs
MOCJIEI0BATEIBHO, C UCIIOIb30BAHUEM CBOMX MTPUMEPOB. YUEHUK CPABHUBAET
Marepuai ¢ npeaplaymuM. CaMOCTOSITEIbBHO MOXKET BBIBECTH TEOPETUUECKUE
MOJIO’KEHUS HA OCHOBE (haKTOB, HAOTIOICHUM, ONBITOB. CpaBHUBATH PA3IUYHBIC
TEOPHUH M BBICKA3BIBATH [0 HUM CBOIO TOUKY 3PEHHS C MPUBEJICHUEM apTyMEHTOB.
Copepxanre BOIpoca yJaruics u3araet CBsI3HO, B KpaTkoi (hopMe, He TOMyCcKaeT
OMOJIOTUYECKHUX OMMOOK U HETOYHOCTEH.

«“»

Hemnonnsri OTBECT, B KOTOPOM OTCYTCTBYIOT HCKOTOPBIC HCCYIICCTBECHHBIC 3JICMCHTDBI
COACPIKaHUA UK NPUCYTCTBYIOT BCC BhIIICU3JIOKCHHBIC 3HAHWA, HO JOITYIICHBI
MaJIO3HAYHUTEIbHbIE OMOJIOrHUECKUE OIHI/I6KI/I, HEJIOTHUYHO, ITPOCTPAHHO HU3JIOKECHO
OCHOBHOC COACPIKAHUC BOIIPOCA.

«3»

IIpu oTBETE HEMOIHO PACKPBITO COJIEPKAHUE MaTepHalla, HO TOKa3aHo o0Iee
MOHUMaHME BONPOCca U MPOAEMOHCTPUPOBAHBI YMEHHUS, 10CTaTOYHbIE JUIS
JaTbHEeHUIero yCBOeHUs IporpaMMHOro Marepuaia. Mmerorcs ommodku B
OTIpe/ICIEHUH TTOHATUH, UCIIOJIB30BAHUN OMOJIOTHIECKUX TEPMUHOB, KOTOpPbIE
UCTIPABIISIOTCS PU HABOJSIIMX BOMpOcax yuuTens. JlomycTui yeTbipe Uiy nathb
HEJI0YETOB

«2»

3Hauus OTPBIBOYHBIC HCCUCTCMHBIC, JOITYCKAKOTCA FPY6BIC OIINOKH. HGIIOCTaTOtIHBIe
3HAaHUW HC MMO3BOJIAIOT MOHATH MaTCpUall.

Kputepun oneHkn TecTOBBIX padoT

TECTOBOE 3AIAHUE

«5»

91-100%

«“»

71-90%

«3»

50-70%

«2»

Menee 50%

Kputepun onenkn J1a00paTOpHBIX H NPAKTHYECKUX padoT

JIABOPATOPHAA N [TIPAKTUYECKAS PABOTA




«5»

VYdeHuK caM mpejyiaraeT OnpeesIeHHBIN OMBIT IS TOKa3aTeIbCTBAa TEOPETUIECKOTO
MaTepuasa, CaMOCTOSATEIHbHO pa3padaThIBAaCT TUIAH MOCTAHOBKH, TEXHUKY
0€30MacHOCTH, MOXET OOBSICHUTH PE3YJIbTAThI U MMPABUILHO OPOPMIISET UX B
TETPaJIH.

Taxxe O CHMUBACTCA Ka4€CTBO BEACHHUA 3aImceit: AKKYpPaTHOCTb, BBITIOJJHCHUC CXEM,
PUCYHKOB U Ta6J'II/II_[ UT.AO. Ecmu Tpe6OBaHI/I${ HC BBINIOJHAIOTCA, TO OICHKA
CHMKACTCH.

«4y»

OnBIT IPOBEJICH I10 MPEUIOKCHHON YIUTEIIEeM TEXHOJIOTHH C COOJTFOICHUEM TIPABIT
Th. PaboTa, BbITIOTHEHA MOTHOCTHIO, HO B HEll He 0oJiee 0JJHOM HerpyOoi OMMOKHN U
OJTHOTO HeJoueTa; He 0oJiee TPeX HEeIOUETOB.

[IpaBunbHOE 0opmIleHHE pe3yIbTATOB OIbITA B TETPA/IH.

B xon1ie kaxaoii 1abopaTopHOi pabOThI 005S3aTEIBHO 3aMMCHIBACTCS BBIBOJI 11O
WUTOTaM BBITTOJTHEHHOUW paboThI (BBIBOA (POPMYIHUPYETCS UCXOS U3 1IeTH pabOThI).
JlabopaTopHas paboTa 6e3 BbIBOJIa HE OLICHUBAETCS BBIIIIE «4».

«3»

VY4eHuk NMpaBUIILHO BHITIOJHUI HE MeHee 2/3 Bceld paboThI WIIH IOMYCTHI He Oojiee
OJTHOM Trpy0OOi OIIMOKHU U IBYX HEJOUYETOB (PEe3yIbTaThl OMbITA OOBSICHSIOTCS TONBKO
C HaBOJAIIMMHU BOTIPOCAMHU, PE3YJIbTAThI HE COOTBETCTBYIOT HCcTUHE). OdopmicHue
OTIBITa B TETPaJId HEOPEKHOE.

«2»

He cobmtonarorcest mpaBuia TeXHUKU 0€30IaCHOCTH, HE COOJII0JaeTcs
MOCJIeIOBATEIBHOCTD MTPOBEACHUS OIBITA. Y YCHUK HE MOXKET OOBSICHUTH PE3yJIbTaT.
OdopmiieHne onbITa B TETpau HEOPEKHOE.

KpI/ITepI/II/I OICHKH NHCBMCHHbIX paﬁoT

[Tucemennas padora/ 3SAUET

«5»

BBITIOJTHIII PaboTy 0€3 OMOOK U HET0YETOB;
JIOMYCTHII He 00Jiee OTHOTO HEl0ueTa;

CaMOCTOATCIIBHO MOKET BBIBECTU TCOPETUIYCCKUC TTOJIOKCHHA HA OCHOBC q)aKTOB,
Ha6J'IIOI[eHI/II\/'I, OIIBITOB; CPAaBHUBACT Pa3JIMYHBIC TCOPHU U BBICKA3bIBATh 110 HUM CBOIO
TOYKY 3pCHUS C IIPUBCACHUCM apryMCHTOB.

«“»

BBITIOJTHIIT PabOTy MOJIHOCTBIO, HO IOMYCTHII B HEH:
1. He GoJiee OTHOM HETPYOOU OMMOKM U OJTHOTO HEJIOYETA;
2. unu He OoJiee IByX HEJ0UYETOB;

3. MPUCYTCTBYIOT BCC BBIMICHU3JIOKCHHBIC 3HAHUSA, HO JOIMMYIICHBI MAaJIO3HAYHUTCIbHBIC
Ononornyeckre ommOKH, HEJIOTUYHO, TIPOCTPAHHO U3JI0KEHO OCHOBHOE COJIEpKAHUE
BOIIPOCA.




BBITIOJTHIII HE MeHee 2/3 paboThl WM TOMTyCTHII:

1. He Gosee ABYX rpyObIX OLIMOOK;

2. unu He 6osee oJ1HOM rpyOoi U 0HOM HerpyOoii OIIMOKH U OJJHOTO HEJI0YETa;
«3»
3. uu He 6oee ABYX-TpeX HerpyObIX OINOOK;

4. uv OTHOM HErpyOo OIMOKY U TPEX HEJO0UYETOB;

5. WM NIPU OTCYTCTBUU OLIUOOK, HO MPH HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.

1. nomycTui 4ucao omuOOK U HEJJOUETOB MPEBOCXOIAIIEE HOPMY, IPU KOTOPO

Oy | MOXET OBITH BBICTaBJIEHA olleHKa "3";

2. WIIK €ClIH IMMPAaBUJIBHO BBITIOJIHUII MECHEC MMOJIOBUHBI pa60TBI.




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBO YacoB
Ne HaumeHnoBanme pa3jiesioB u JaekTpoHHbIe (LM pPOBbHIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanuere Hpaxrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznen 1.IlepBoHavyajibHbIeXUMMYECKHETIOHSITHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [IOK
NPAKTHYECKOM eI TEIIbHOCTH https://m.edsoo.ru/7f41837c
YyesoBeKa
12 BemectBa 1 xummnueckue 15 1 but6mmoreka [IOK
peaxkuuu https://m.edsoo.ru/7f41837c
Htoro no pazaeny 20
Pasnea 2.BakHeiiue npeacTaBuTe M HEOPraHMYECKHUX BEIIEeCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopona.llonstue o kucmorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIACCHI 1 1 1 bu6mmoreka [JOK
HCOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pa3znen 3.Ilepuonuueckuii 3axon u [lepuoanyeckasi cucrema xumudeckux 3jeMeHToB /1. . Menneneea. CTpoeHHe aTOMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE pe€aKknuu

3.1

[lepuoauueckuii 3aK0H 1
[Iepuoanueckas cucrtema

XUMUYECKUX djiemeHnToB 1. 1.
Menpeneesa. CtpoeHuearoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumuueckas CBS3b.
3.2 OKUCINATEIIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

Uroronopazneny

PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

N KoianuecTBouacos DJIeKTPOHHbIE
" HaumMeHOBaHHepPa3IeJI0B U (uudpossbie)
n/ Bceer KonTpoasubiepador  IIpakTuyeckuepador
TeMIIPOrpaMMbl o0pa3oBaTe/bHbIepecypc
0 bl bl
bl
Pa3nea 1.BemecTBo U XUMHYeCKHE peaKIMU
[ToBTOpeHue u yriy6ieHne 3HaHui Bubmmorexa LOK
11 P Yy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca 5
OCHOBHBIE3aKOHOMEPHOC ec ea Bubnmorexa OK
HOBHBIC3aKOHOMEPHOCTHXUMUICCKUXPEAK
1.2 N P P 4 https://m.edsoo.ru/7f41a63
Ui
6
DIIEKTPO ecka ccorya bubmmorexa LIOK
TICKTPOTUTAY S T vamsi.
1.3 P AHCEOTIAL 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaKIMH B pacTBOpax 5
Hroronopaszaeny 17
Pa3nen 2.HemeTa/nibl M X COEIMHEHUS
OO61as xapakTepuUCTHKa XUMUYECKUX Bubmiorexa LIOK
2.1 B PAsEeD 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmesl. ["anorens 5
OO0m1as XxapakTepuCTUKa XUMHUECKUX bubnuorexa [IOK
2.2 snemeHToB VIA-rpymmel. Cepa u 6 https://m.edsoo.ru/7f41a63
eécoeIMHEHNUS 6
OO0m1as XxapakTepuCcTUKa XUMHUECKUX bubnmoreka [JOK
2.3 aneMeHToB VA-rpymmsl. A3ot, Gochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIUHEHHUS 6
OO011ast XapaKTepUCTHKA XUMHYECKUX bubnuorexa [IOK
2.4 anemMeHToB |V A-rpymmsl. Yriuepon u 8 1 2 https://m.edsoo.ru/7f41a63

KPEMHUI U UX COEIUHEHHUS

6
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Hroromnopazaeny 25
Pa3nen 3.MeTaasl H UX COeIMHEHUS
bu6mmoreka [IOK
3.1 OO01MecBOiCTBAMETAIIIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [JOK
3.2 Baxkueiiye MeTauIbl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroronopaszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BermiectBa 1 MaTepualibl B )KH3HH YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroromnopasznemy 3
bubmuoreka [IOK
PesepBHOEBpEMs 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoauuecTtBouyacoB
n Temaypoka Be O TR S—— Jaraun3zy DJIeKTPOHHBIeNN (PPOBBLIEOOPa30Ba
/ ero  paorhi epaGorTLI YeHHs TeJIbHbIEPeCcypChl
n
1 [Ipenmer xumuu. Pons xumun B 1 Bbu6mmorexa [JOK
KM3HM YesioBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
5 ITousatue o MeTo1ax MO3HAHUSA B 1 bu6mmorekxa [JOK
XAMHHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «I[IpaBuna
3 paboTHI B 1a00paTOPUU U IPUEMBI 1 bubnuorexa [[OK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa U cMecu. CrocoObl 1 Bbu6morexa [JOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTruaeckas padorta Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBAPEHHOM COIM)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKHE 3JICMCHTBI. 3HAKH 1 bu6mmoreka [JOK
(CHMBOJITBI) XUMHUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIEBEIICCTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOCYYCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIICCTB. BuGmorexa LIOK
10 Xumuueckas hopmyra. 1

BaneHTHOCThaTOMOBXUMHUYECKUXAJIE

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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MCHTOB

OtHocuTelbHAs aTOMHAs Macca.

bu6nuorexa [JOK

1 OTHOCHTEIbHAS MOJICKY/ISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTI'0 bu6mmorexa [JOK
DJIEMEHTA B COEQUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJib. bu6mmoreka [JOK
Monsipaas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nyecKue U XUMHUUYECKHUE SIBIICHUS. bu6mmoreka [JOK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus NPOTEKAHUS bubnuorexa LIOK
XHUMUYECKHUX PEaKITH https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEILIECTB. bu6mmorekxa [JOK
XUMHYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrruncieHus KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSAM Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIUi
Knaccudukaiys XuMu4ecKux
18 peaKuHI("f (co:ﬂnHeHH;{ pa3IoKEeHUS bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMUKJIOTIEIUCT. 0606yl?leHI/Ie u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3alusA3HAaHUI
20 Kontponbnas pabota Nel mo teme bubnnorexa [IOK
«BelecTBa 1 XUMHUECKUE PEAKIHIDY https://m.edsoo.ru/ff0d4290
Bo3z — cMech ra3oB. CocTaB
21 BOS,ZJLI;IXXa. Kucnopon — snemeHT u bubmorexa [TOK
https://m.edsoo.ru/ff0d448e
npocrtoe Bemecto. O30H
DU3NYECKUE U XUMUUYECKHUE CBOMCTBA
22 KHCII0poia (peaKIui OKUCIICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenwne). [lousTrneodokcugax
23 CrniocoObl oJTy4eHHs KUCI0po/ia B bubnuoreka [IOK


https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

7a00paTOPHX M MPOMBIIILICHHOCTH.
[Tpumenenuekuciopoaa

TemnoBoii 3 ekt xumMudeckoi
PEaKIUH, TIOHITHE O

https://m.edsoo.ru/ff0d497a

bu6nmoreka [JOK

24 TEPMOXHUMHUYECKOM YPAaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHUYECKUX PEAKIHAX
TomnuBo (HeTh, Yroib U METaH).

25 3anH3HC}EI/I€(1l;O3I[yy1;(a CIOCOOBI c)aro bubmmorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
MPEOTBPALICHHS
[TpakTudeckas padora Ne 3 o Teme
26 «l?lonyqe}me u 206npaHHe Bubmmorexa OK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, H3yYEHUE €TO CBOHCTBY

97 Bonopon — sneMeHT u rpocroe bubnuoreka [IOK
BeniecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 DOU3NYECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
Bojopoa. [IpuMeneHrneBoA0pOaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHe O KUCIOTAX U COTAX bubmmorexa IOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sI ToNTy4eHus: BOAOPOa B bubnmorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme

31 «ﬁony%m&e u €O6I/IpaHI/Ie BOJIOpOa bubmmorexa LIOK

. ’ https://m.edsoo.ru/ff0d4f42
W3YYEHHE €r0 CBOMCTBY»

39 MousipHblii 00BEM ra3oB. 3aKOH bubnnorexa [IOK
Asorazapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOITUUECTBa

33 BemiecTBa rasa o €ro u3BECTHOMY bubmmorera LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo BuGmorexa OK
34 YpaBHEHHUIO PEaKIIMU Ha OCHOBE

3aKOHA 00BEMHBIX OTHOIIEHUH ra30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708

duznyecKkue U XMMHUUYECKHE CBOMCTBA

bubmuoreka [JOK

3 BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitue 06 bu6mmoreka [{OK
HHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuUTeb.
37 HackimieHabIc ¥ HEHACHIIICHHEIS Bbu6morexa [JOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB € bubmmorexa [IOK
onpeaenéHHON MacCOBOM JoMei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 Konrponsnas padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bomopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, KiaccupuKaIms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IT HHUE U XHMHUYECKHUE CBOU
41 KI;;:I};I’IFeHLI: OCHOBHIj)((: u S bubnuotexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIOB
OcHOBaHHUS: COCTaB, KJIACCUPUKALINSA, Bbu6morexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue n XuMHU4YECKHE CBOMCTBA bubmuoreka [JOK
OCHOBaHMMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxars, bubmnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyeHnue u XMUMHYECKUE CBOMCTBA bubnnorexa [JOK
KUCTIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpa
46 CHOCOéLI;) ri)ﬂyq)eHHﬂ XI/IMI/I‘{Z(I:)KI,/IG bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
47 [TpakTuueckas padorta Ne 6. Pemenue bubnnorexa [HOK


https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COEIMHEHUN

https://m.edsoo.ru/00ad9b7c

48 ['eneTnueckas cBsI3b MEXKy KilaccaMu bu6nmoreka [JOK
HEOPraHHYECKUX COCTUHEHUI https://m.edso0.ru/00ad9a50
49 O0600meHue 1 bubmuoreka [JOK
CHUCTEMAaTH3alMI3HAHUI https://m.edsoo.ru/00ad9ch2
KonTponbhas padora Ne3 mmo Teme
50 "OCHgBHBIe KJ'II:lCCBI HEOPraHUYECKUX Bubmmorexa IOK
» https://m.edsoo.ru/00ad9ela
COETMHCHHI
[TepBbIic MOMBITKH KIaCCU(PUKALITI
51 XI/II\I/)II/I‘IGCKI/IX 3JICMEHTOB. E)[OHHI;I/IG 0 bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
IpyMax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema bu6mmoreka [JOK
52
XUMHUECKHX d1eMenToB 1. 1. https://m.edsoo.ru/00ada52c
MeneneeBa
53 [Tepuoapl, Tpynmbl, MOATPYIIITHI bubmmoreia LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CocTaB aTOMHBIX bubmmorexa [JOK
snep. U3oTombl https://m.edsoo.ru/00ada342
CtpoeHune 3JIEeKTPOHHBIX 000JI0YEK
55 aT(f)MOB BHCMCHTI())B [lepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenpaeneeBa
XapakTepucTuKa XUMUUIECKOTO
56 3JIEMEHTA 10 €ro MOJIOKECHHUIO B bu6nmoreka [JOK
[Mepuomuueckoii cucreme 1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronnueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U MPAKTUKA. [1. bubnnorexa HOK

N. MenaeneeB — y4€Hblid, Ne1aror 1
rpaxJIaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
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58 DIEKTPOOTPUIIATEILHOCTHATOMOBXUM 1 bubmuoreka [JOK
HUYECKHUXDJICMEHTOB https://m.edsoo.ru/00adaab8
59 NonnasxumMudeckascBsizb 1 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHasANoONsIpHASXUMUUECKASICB 1 bub6nuoreka [IOK
s3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHassHENONsI pHASXUMUYECKAs 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [[OK
62 | CrenmentoxucneHus 1 https://m.edsg).ru/OOadae28
63 OKucIuTeIHLHO- 1 bubmuoreka [{OK
BOCCTaHOBHTEIIbHBICPEAKIINT https://m.edsoo.ru/00adb076
64 OKucauTenu 1 BOCCTAHOBUTEIU 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
g | ekt |
X UMIECKASCEATED https://m.edsoo.ru/00adb486
66 O0600meHue 1 bubmuoreka [JOK
cUCTeMaTH3alMsI3HAHU I https://m.edsoo.ru/00adb33c
67 HToroBasi KOHTpOJIbHAsE paboTa 1Mo 1 bubnuorexa LIOK
Kypcy 8 kiacca https://m.edsoo.ru/00ad9cb?2
68 AHaTM3UTOrOBOMKOHTPOIHLHOUPAOOT 1 bubmuorexa [JOK
bI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KonuyecrBouacos
n Temaypoxa Be  Komrpoaemsr  Mpakrmieckn Jaramzy  DuiekTpoHHblenu¢poBbIeoOpa3o
/ ero  epagorh: epaGorI YeHust BaTeJbHbIepecypChl
n
Ilepuoanueckuit 3akoH. Ilepuoanueckas
1 cmf)TeMI; XUMHUYECKUX aneMl;)HT(I)[B 1. . 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKII/)IX AJIEMEHTOB TIEPBBIX TPEX 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
NEPUO/IOB

3 Knaccudukanust 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMu4ueckon CBS3U U TUIIBI 1 bu6mmoreka [{JOK
KPHUCTAJUTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

3) «IToBTOpEHNUE U yriTyONeHHE 3HAHUHA 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiiacca»

5 Knaccudukanus XuMUIeCKuX peakiuii mo 1 but6mmoreka [IOK
Pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKOU

7 peaxkuuu. HOHSII")FI/IG 0 TOMOTEHHBIX U 1 bubmmoreia LIOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIMUIX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

8 @DaKTOpPBI, BIUAIOIMINE HA CKOPOCTh 1 bubnuoreka [IOK
XMUMHUYECKON PeaKiMu U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OxucauTensHo- 1 bubmuoreka [JOK
BOCCTaHOBHTEIIbHBICPEAKIINT https://m.edsoo.ru/00adcade

10  Teopus 7IEKTPOIUTHUYECKOM 1 bubnuoreka LIOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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11

12

13

14

15

16

17

18

19

20

21

22

nuccoranui. CUIbHBIE U ClIa0bIe
AJIEKTPOJIUTHI

HoHnHbIeypaBHEHUApEAKIINI

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MPEACTABICHUH 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
XHMHUUYeCKre CBOMCTBA COJIEH B CBETE

npeCTaBICHUN 00 IIEKTPOTUTHYECKON
JUCCOLMALUU

ITonstue o FHﬂpOHHBGCOHeﬁ

0O00011IeHre 1 cUCTEMaTU3aAUI3HAHNI

[IpaxTuyeckas padora Ne 1. «Pemenune
AKCIEPUMEHTAIBHBIX 3344

Konrponbnas padora Ne2 o teme
«DNeKTPONINTUYECKAs AUCCOLIUALIMSL.
XVMMHUYECKUEPEAKIIMM B PaCTBOPaX»

OO61mas xapakTepucTUKa raJIoreHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa

Xnoposogopoa. CossiHast KUCIIOTA,
XMMHYECKHE CBOMCTBA, MOJYYEHHUE,
MpUMEHEHNE

[IpakTuyeckas padora Ne 2 o Teme
«ITonyueHue COIIHON KHUCIOThI, U3YYEHUE
€€ CBOUCTBY

Brrancnenus no YpaBHCHUAM
XUMHUYCCKUX peaKHHfI, €CJIM OAUH U3
p€arcHToB 1aH B H30BITKE

OO6mas xapaktepucTrka 3J1eMeHToB VIA-

[EEN

https://m.edsoo.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bubnunorexa LIOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
https://m.edsoo.ru/00addd12

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubmuorexa [IOK
https://m.edsoo.ru/00ade104

bubnuoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

bu6mmoreka [JOK
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TPYIIIBI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(MUKAIIUN CEPHI.
23 HaXO)KIZICHI/Ie cepI)III 1/1(1)eé c:ezmHeI:mﬁ B bubmorexa [OK
. https://m.edsoo.ru/00ade64a
npupojie. XMMHUECKHECBONCTBACEPHI

24 CepoBoaopoi, cTpoeHue, Gu3nIecKue u bubnmnorexa [IOK

XMMHYECKHE CBOIMCTBA https://m.edsoo.ru/00ade802
Keuasl cepbl. CepHas KHCIoTa
25 $I/I3I/I‘II[CCKI/I§ " )S/H\EI/I‘ICCKI/IG CBOI;ICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHYECKUE peaKlnH, JIexkKaIlnue B
OCHOBE TIPOMBIIICHHOTO CII0c00a
26 HOHy‘IeHI/II)SI CEPHOU KHUCIIOTHI. bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
XUMHYEeCKOe3arps3HEHUEOKPYKAIOIIecp
€IbICOeTUHEHUSIMUCEPDI

97 Brruncienue MaccoBOU J0JIM BBIXOIA bu6mmoreka [JOK
IPOYKTa PEakIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTeprucTruKa 3J1eMeHTOB V A-

28 rpynnsl. A30T, pacpoCTpaHEHHE B bubmumoreka LIOK
npupoze, GU3nIecKre i XUMHUYCCKUE https://m.edsoo.ru/00adeea6
CBOICTBa
AMMHaK, ero Gpu3NYeCcKue U XUMUIECKUE bubnunorexa LIOK

29 .

CBOMCTBA, MMOJyYCHUE U IPUMEHCHUE https://m.edsoo.ru/00adf004
IIpakTuueckas padota Ne 3 o Teme
30 «l?lonyquI/Ie athHaKa U3Y4YEHHUE €T0 bubamoreta LIOK
. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ pusnueckue u bu6nuorexa LIOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcmosib30BaHre HUTPATOB M COJICH
aMMOHHUS 13 KauecTBE MUHEPAIbHbBIX Butnmorexa LOK

32  ynmoOpeHwui.

XUMHUYECKoe3arpsi3HEHUEOKPYKaroIIeHcp
€JIbICOCIUHEHUSIMUA30TA

https://m.edsoo.ru/00adf518
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docdop. Oxeun pocdopa (V) u

bu6mmoreka [JOK
33
ocpopras KHCH? T3, puswcciue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOTyYCHUE
41
| e bt e
P YAOOP L https://m.edso0.ru/00adfc20
3arps3HeHUETTPUPOAHOMCpeabIPochaTaMu
35 Yraepon, pacnpocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
(Gu3nyecKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux pusudeckue u
XAMUYCCKHE CBOMCTBA. DKOJIOTHUCCKUE bubmuoreka [JOK
36
pOOJIeMBbI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 YronnHas KHCI0Ta U €€ COIn bubmmorexa [IOK
https://m.edsoo.ru/00ae006c¢
IT 6ota Ne 4
3 onysemie yrackscroro ra. buSmiorexa LIOK
i o ) N https://m.edsoo.ru/00ae027¢
KauecTBenHas peakuus Ha KapOOHAT-UOH
IT o
39 opramecknx pemecrsax Ka o BuGmiorera LIOK
p B https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YyTIepoaa
40 Koe U CLOCOIIHE bubnuorexa [IOK
MHHUH U €T WHEHNS
p a https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
41 9KCIIEPUMEHTATBHBIX 3a7a4 10 TEME bu6mmoreka [JOK
«BaxkHeiinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHCHUS
K 6ota Ne3
42 «I;):;cioenﬁl;ll{z}; iiMZTTZﬂﬂH I:/IOHTXCMG bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
006
ast XapaKTePUCTUKA XUMHUISCKUX BuGmorexa LIOK
43 3JIEMEHTOB — METAJUIOB. MeTanyeckas

CBA3b U MCTAJNIMYUCCKAsl KPUCTAJUINYCCKAs

https://m.edsoo.ru/00ae103e
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pemérka. PU3N4UECKUECBONCTBAMETAIIIIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.

44 DneKTpOXUMHUYECKHH psj HANpsSKEeHUH bubmiorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIOB
O611me cnocoObl MOTyYeHHUs METAILIOB.
CnnaBel. Beruricnenus no ypaBHEHUSAM bubmuoreka [IOK
45 .
XMMHUYECKUX PEaKIUi, €CIIU OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
46  IloHsATHE O KOPPO3UHUMETAIIIOB Bubmmorexa OK
https://m.edsoo.ru/00ae1278
47 IllenouHpIEMETAIIIBI Bubnmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THIPOKCUIBI HATPUS U KAJTUS bubmmorexa [OK
https://m.edsoo.ru/00ae14b2
49 [[lenoyHo3eMeNbHBIE METATUIBI — KAIbITUN bubmuorexa [JOK
Y MarHuii https://m.edsoo.ru/00ae15e8
50 Baxuemnecoe IMHEHUAKAIBIIAS bubmorexa TOK
https://m.edsoo.ru/00ae15e8
51 0O0001eHre 1 cUCTEMaTH3AUI3HAHNI
59 JKEcTKoCTh BOMBI U CIIOCOOBI €€ bubnunorexa LIOK
yCTpaHEeHUS https://m.edsoo.ru/00ae1886
[Ipaktuueckas padota Ne 6 mo Teme
53 ")IliéCTKOCTB BOI;LI U METOILI €€ bubmorexa TIOK
\ https://m.edsoo.ru/00aelae8
yCTpaHEHHs
. bubmmnoreka IIOK
54 | AmoMuui https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THIPOKCHA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
°6 | JKeneso https://m.edsoo.ru/00ae1d86
57  Okcuasl, THAPOKCH I U conu xene3a (I1) bu6mmoreka [JOK
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u xenesa (1)
O00011eHNE U CUCTEMATHU3AIMI3HAHUIA

[Tpaktrueckas padota Ne 7. Pemenne
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxxHenmme MeTaJuIbl U UX
COCTMHEHHUSI

Brruncnenust no ypaBHeHHSIM
XUMUYECKUX PEAKLUN, ECIIH OJUH U3
peareHToB JIaH B U30BITKE UITH COACPKHUT
MIPUMECH.
BrruncnenusiMaccoBON10IMBBIXOIANPOLY
KTapeakL1

O00011IeHrEe ¥ cCUCTEMAaTU3alUA3HAHUI

KonTponbhas padota Ne4 no teme
«BakHenme MeTajuibl U UX
COCIUHEHUS

BemectBa 1 MmaTepualibl B MOBCEAHEBHOM
JKA3HU YE€JI0BEKa

XUMHUECKOE3arps3HEHUEOKPY KaIOIIecp
elIbl

Ponb XuMuM B pelICHHH YKOJIOTHUSCKUAX
nmpo0iemM

0O0001IEeHYE ¥ CUCTEMATU3aALUA3HAHUMN

HroroBas kKoHTpoNbHAs paboTa 1Mo Kypcy
9 kJacca

AHaJIN3UTOTOBONKOHTPOIBHOMPAOOTHI

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo0.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50
bubmmnoreka LIOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270
bu6mmoreka [{OK
https://m.edsoo.ru/00ae0d0a
bubmunoreka LIOK
https://m.edsoo.ru/00adb33c
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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KAJIEHJIAPHBIN ITJIAH BOCIIMTATEJIBHOM PABOTBI HA 2024/2025 YUEBEHBIN I'OJ]

CeHTs0pB:
1 cents6ps: Jlenn 3HaHMI;
8 ceHTs0ps: MexXyHapoIHbIH JIeHb PacpOCTPaHEHUS TPAMOTHOCTH;

OkTs0pB:
4 okTsaAOps: JleHb 3auThl ’KUBOTHBIX;
5 okTsa0ps: JleHb yuurens;

Hos6pb:
4 HOs10pst: JleHb HApOHOTO E€ANHCTBA;

JHexabpb:
3 nexaOps: JleHb Hen3BeCTHOTO coiata; MexIyHapo HbIN JeHb HHBAIHIOB,;
12 nexabps: ens Konctutynuu Poccuiickoit deneparum.

SlHBaps:
25 ssuBaps: JleHb pOCCHUIICKOTO CTYI€HYECTBA;

deBpaib:
8 (eBpans: JleHb poccHiicKoil HayKu;

Mapr:
8 MapTa: MeXayHapOoIHbII )KEHCKHI JIEHB;

Arnpens:
12 anpens: JleHb KOCMOHABTHUKH;

Mait:

9 mas: Jleas [1oGempr;
19 mas: Jlens aeTckux oOIIecTBEHHBIX opranu3anuii Poccuu;



YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3narenbcTBO «lIpocBeieHne»

* Xumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6mectBo «M3marenbcTBo
«IIpocBemenue»

Metoanueckoe nocodbue k yueonuky O. C. 'abpuensna «Xumus». 8 kinacc / O. C. 'abpuensH. —

M. : Ipoda, 2018 — 109, [3] c.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Meroanueckoe nocodbue k yueonuky O. C. ['abpuensina «Xumusny. 8 kinacc / O. C. 'abpuensH. —

M. : JIpoda, 2018 — 109, [3] c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru.
http://him.1september.ru.

http://school-collection.edu.ru/collection/chemistry.






